Abstract -The Slepian-Wolf bound raises interest in lossless code design for multiple access networks. Previous work treats instantaneous codes. We generalize the Sardinas and Patterson test and bound the achievable rate region for uniquely decodable codes.
I. Introduction
(We treat i.i.d. samples and use the extension code; thus
, and γY (y n ) = γY (y1) . . . γY (yn).) A UD-SISC is defined similarly. We prove necessary and sufficient conditions for unique decodability and bound the UD-SISC achievable rate region.
II. Main Results
Theorem 1 generalizes the Sardinas-Patterson test [1] .
Theorem 1 (γX , γY ) is a UD-MASC iff it passes UD-TEST.
Let CX = {γX (x) : y ∈ X} and CY = {γY (y) : y ∈ Y}. Define p(cx, cy) to be the probability of all (x, y) with descriptions (cx, cy). Let '≺' indicate a prefix and '+ and '−' denote concatenation and suffix operators. Thus if string s is string s1 followed by string s2, then we write s = s1 + s2, s2 = s − s1, and s1 ≺ s. Finally, given sets C and S, define S(C, S) as the smallest set such that for any s ∈ S and c, c ∈ C, (a 
2 We generalize the Kraft Inequality to give necessary conditions on the codeword lengths for UD-SISCs and obtain lower bounds on the achievable rates for lossless UD-SISCs. Let Ay = {x ∈ X : p(x, y) > 0}, Γy = {γX (x) : x ∈ Ay}.
Theorem 2 For any UD-SISC on
X given Y , (Γa ∩ Γ b ) ∪ (Γa ∩ Γc) ∪ (Γ b ∩ Γc) is UD for every {a, b, c} ⊆ Y. For any INST-SISC on X given Y , (Γa ∩ Γ b ) ∪ (Γa ∩ Γc) ∪ (Γ b ∩ Γc) is prefix free for every {a, b, c} ⊆ Y.
Corollary 1 For any lossless SISC on
Theorem 3 For |Y| = 2, the optimal rate R(X) for a onedimensional lossless SISC on X given Y satisfies
where R (X) = H(X) − (P 12 + P1 2 )h( ).
